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Case Report 
Non-Hodgkin’s Pleural Lymphoma in Long-Standing 
fiberculous Pyothorax Mimicking Suppuration 
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and Kin Hang Fu, MB+ 
Artificial pneumothorax was used as a form of collapse 
therapy for treatment of tuberculosis before the avail- 
ability of antituberculosis chemotherapy. The procedure, 
however, often results in a chronic pyothomx (CP). Rarely, 
malignancies may develop in the Cl? 
CASE REPORT 
A 71-year-old Chinese man presented with hemoptysis, 
purulent sputum, dyspnea, and distending discomfort over 
the right chest. Symptoms had persisted for 1 week. He 
had late-onset asthma and chronic heart failure attribut- 
able to car pulmonale and ischemic heart disease. He 
was a nonsmoker, but his history included pulmonary 
tuberculosis, 40 years previously. Treatment with right 
artificial pneumothorax resulted in a chronic pyothorax. 
Surgery had not been attempted because of the patient’s 
compromised cardiopulmonary status. 
On admission, the patient was tachypneic and vital 
signs were temperature, 37.8”C; blood pressure, 140/70 
mmHg; pulse, lOO/minute. Chest examination revealed 
signs of a large right pleural effusion, and the rest of the 
physical examination was unremarkable. The leukocyte 
count was 12.3 X 109/L with neutrophilia of 80%; hemo- 
globin was 11.8 g/dL; and erythrocyte sedimentation rate 
(ESR) was 50 mm/h. The blood biochemistry, including 
the serum lactic dehydrogenase, was unremarkable. Chest 
radiograph showed calcified granulomata in the left lung 
apex and further enlargement of the huge right calcified 
pyothorax compared with the radiograph taken 1 year 
previously New multiple air-fluid levels were noticed 
inside the CI? Intercostal tubal drainage was performed, 
releasing 1800 mL of blood-stained turbid fluid in the sub 
sequent few days. The pleural fluid repeatedly was nega- 
tive on cultures for aerobic and anaerobic microorganisms, 
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mycobacteria, and cytologic examination. Sputum showed 
normal oropharyngeal flora on culture and was negative 
for mycobacteria on both smears and cultures. Intravenous 
meropenem was given for 2 weeks with clinical improve- 
ment, resolution of neutrophilia, and decline of ESR to 14 
mm/h. Computed tomography (CT) of the thorax showed 
pockets of gas inside the large pyothotax, which was lined 
by calcified wall and was compressing the right lung. No 
abnormal soft-tissue mass or intrathoracic lym- 
phadenopathy was identified. The fmdings were compat- 
ible with chronic pyothorax complicated by the 
development of bronchopleural fistulas, possibly sec- 
ondary to active suppuration. Fiber-optic bronchoscopy 
revealed there was extrinsic compression of the right mid- 
dle and lower lobe bronchi only. Bronchial aspirate for 
mycobacteria and malignant cells were negative. 
Eight months later, the patient was readmitted with 
a l-month history of persistent right upper chest pain. He 
had productive cough with mucopurulent sputum but 
was afebrile. Neither the physical examination nor radi- 
ography revealed any signiticant new findings compared 
with the previous admission. The hemogram showed 
absolute neutrophilia of 12.6 X 109/L and an elevated 
ESR of 52 mm/h The blood biochemistry was normal. 
All bacteriologic investigations were again negative, and 
the symptoms persisted despite antibiotic treatment. Mag- 
netic resonance imaging (MRI) of the thorax revealed an 
irregular right pleural mass extending to the axilla and lat- 
eral chest wall with invasion and destruction of the adja- 
cent ribs and intercostal muscles. The deep axillary lymph 
nodes were also enlarged. The mediastinal lymph nodes, 
the upper retroperitoneal lymph nodes, liver, and spleen 
were not enlarged. Percutaneous transthoracic Trucut 
biopsies (biopsy needle No. SC19/11, Bauer Medical Inter- 
national SA, Santo Domingo, Dominican Republic) from 
the pleural mass showed findings consistent with diffuse 
large B-cell lymphoma, according to Revised European- 
American Lymphoma (REAL) Classification. The patient 
was referred to the hematology and oncology depart- 
ment where he was given combined chemotherapy com- 
prising cyclophosphamide, vincristine, procarbazine, and 
prednisolone. Six days after the second cycle of 
chemotherapy, he developed a fulminant pneumonia of 
the left lung caused by Pseudomonas aeruginosa and 
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methicillin-resistant Staphylococcus aureus. Despite vig- 
OTOUS antibiotic treatment and supportive care, he devel- 
oped progressive respiratory failure and succumbed 6 
weeks after the diagnosis. A postmortem examination 
was not performed; an attempt to obtain consent from 
the relatives failed. 
DISCUSSION 
Worsening of respiratory symptoms together with leuko- 
cytosis and elevated ESR in a patient with a preexisting 
CP often signifies bacterial complications or a recrudes- 
cence of the original tuberculous process. Alternatively, 
lung cancer may have developed, especially in a patient 
who smokes. In general, it is rare for malignancies to 
develop in CP per se. There have been isolated reports 
of sarcoma and mesothelioma,1~2 but malignant lymphoma 
is moTe frequently reported. Most cases have been among 
theJapanese, but sporadic cases have also been reported 
in Europe and Taiwan. 4,5 Aozasa reviewed the character- 
istics of 37 cases of pleural lymphoma diagnosed in Japan 
and suggested the term pyothorax-associated lymphoma 
(PAL).6 The patient reported here probably represents 
the second reported case of PAL in a Chinese. His first 
admission suggested a suppurative process in his preex- 
isting CR except that microbiologic investigation did not 
confirm the infective etiology. This episode might have 
already signified the onset of the malignant process. The 
presentation accounting for his second admission might 
also be mistaken for an infection in view of the purulent 
sputum production and neutrophilia. However, the nor- 
mothermia, the rather recalcitrant chest pain, and poor 
response to antibiotic raised doubt, leading to subsequent 
diagnosis of PAL by MRI. It is worth noting that chest 
pain, especially when severe and persistent, is an uncom- 
mon symptom in CP even with suppuration. In the Japan- 
ese series,6 most cases also presented with chest pain 
(51%), productive cough with or without hemoptysis and 
dyspnea (54%). These, together with a history of a long- 
standing CP resulting from previous tuberculosis (97%) 
or artificial pneumothorax, were suggestive of the devel- 
opment of PAL. Nevertheless, early diagnosis of PAL can 
be difficult. The tumor often cannot be detected on radi- 
ographs because of coexisting pyothorax.6 Frequently, 
recourse to either CT or MRI examination for diagnosis 
is necessary. Some authors have suggested the superior- 
ity of MRI in diagnosing PAL by differentiating tumor 
mass from empyema.’ The present case, like most cases 
of PAL, had diffuse large-cell lymphoma of B-cell origin. 
The etiology of PAL has not been completely eluci- 
dated. Previous reports have confirmed the frequent asso- 
ciation of Epstein-Barr virus (EBV) with PAL.4,8 In the 
present case in situ hybridization of the histologic cell 
blocks demonstrated the presence of Epstein-Barr- 
encoded RNA (EBER) in approximately 40% of the lym- 
phoma cells. In some reports, high titers of serum anti- 
bodies against EBV were also noticed.5,s It is not certain 
whether such antibodies may be helpful for early diag- 
nosis or monitoring the progress of PAL. Besides EBV, 
chronic pleural inflammation in the CP resulting from 
the artificial pneumothorax might be an important risk 
factor for development of PAL.6 Recently, a high level of 
interleukinh, a lymphocyte activator, was noticed in the 
pleural fluid of PAL,’ and this was shown to enhance the 
growth of lymphoma cell lines from patients with PAL. lo 
Moreover, a high frequency of p53 mutation with unusual 
specific involvement of the dipyrimidine sites was also 
reported in patients with PAL.’ Such mutations in the 
tumor suppressor gene might be related to radiation 
exposure, or perhaps the presence of putative procar- 
cinogens or carcinogens, such as specific microbial prod- 
ucts or antimicrobial agents used in relation to the CI? 
Alternatively, genetic or immunologic factors relating to 
the host may also be relevant. 
Chemotherapy or radiotherapy, whether of palliative 
or curative intent, is often employed in the treatment of 
PAL, because most patients have advanced age or poor 
pulmonary reserve. Response is often unsatisfactory and 
in the series reported by Iuchi and colleagues 27 (84%) 
of 32 patients who received chemotherapy or radio- 
therapy died. The median survival was only 8 months 
(range, 1-144 mo), and the actuarial 2-year survival rate 
was between 32% and 42%. On the other hand, a more 
encouraging result was reported with radical surgery in 
the form of pleuropneumonectomy with or without 
resection of adjacent involved tissues.” The reported 5- 
year Kaplan-Meier survival rate was 85.7%. Although the 
patient groups are not strictly comparable, this suggests 
that radical curative surgery might have a role in the treat- 
ment of PAL for patients with acceptable cardiopul- 
monary reserve and without extrathoracic disease. The 
complete eradication of the original promitotic cytokine 
environment together with the tumor may provide an 
edge of benefit, at least theoretically. 
CONCLUSION 
Pyothorax-associated pleural lymphoma should be con- 
sidered in the differential diagnosis of any patient with 
CP who presents with a recent deterioration in respira- 
tory symptoms suggestive of suppuration. The overall 
general prognosis is poor despite chemotherapy or radio- 
therapy. Early diagnosis and the use of surgery in selected 
cases may improve the outcome. 
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